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(57) Abstract 

Apparatus for responding to returned trolleys in a retail establishment comprising a detector (10, 11) positioned to 
monitor the movement of a trolley through an opening to a trolley reception ^^^^^^^^ [*" 
sponsive to the direction of the trolley's movement through the opening, a dispenser (23) controlled by the detector ( 0, 1) 
to dispense an item of monetary value to a shopper who correctly returns a trolley through the opening ^meam 0 5. 1 6, 
17, 18) controlled by the direction-sensitive device (14) to discourage the removal of * tro ley from the trolley reception 
area by way of the opening. Preferably, the detector has two metal-detecting members (10, 1 1) and an item is dispensed on- 
™ihL a predetermined sequence (14) is detected. The means (15-18) is preferably an audible alarm or a movable barrier. 
A trolley identification unit may be incorporated. 
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w stf. TV TNG AND ACKNOW LEDGING THE RET TTRN OF A TROLLEY AT A 

CHEC K- IN POINT -- . 

THIS MWKIM relates to the control of troUey and x. 
more Tec fically concerned with reducing the loss of shop- 

and department stores. 

tt is =o»on practice for the larger retailers to pro- 
vide hopping trolleys for the convenience of their custom- 
I ! A larger quantity of goods can then be purchased and 
^anty conveyed to the shopper's car, parked ad,acent 
comfortably conveyea transferred to the car and 

to the store. The goods are then transfers 
the trolley either placed on one side or returned "the 
"ore by the shopper or staff employed by the store for that 
purpose* 

^fortunately the shopper who returns his trolley to the 
store tends to be the exception rather than the rule and he 
iTof available trolleys « £ 

: re children often play with the. poses a r» f 3 * 
and damage to vehicles. Because of 

by -laws are being increasingly used to make the ta ng 
premises responsible for the nuisance caused by he rol 
Lys being left in public places or any damage .^W 
iJch results. Further, trolleys ^"•«* ^ » " 
capital item and the proprietors of such stores seek 

minimise their loss. 

An object of this invention is to provide apparatus 
„Je H retailing premises to encourage shoppers to return 
usable in recaiiAiiy jj.**..s«nai chaff to be 

trolleys, and which does not require additxonal staff « 

employed for this purpose. 

in accordance with one aspect of the invention, appar- 
atus for responding to returned trolleys in a retailxng 
atus roc c«»f . * . DO sitioned to monitor the 

establishment comprises a detector P osltl ° n 
moV ement of a trolley through an opening leading to 
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trolley-reception area, a direction-sensitive device respon- 
sive to the direction of the trolley's movement through the 
opening, a dispenser controlled by the detector to dispense 
an item of monetary value, such as a coin token or ticket to 
the shopper who correctly returns a trolley through the 
opening, and means controlled by the direction-sensitive 
device to discourage the removal of a trolley from the 
trolley reception area by way of the opening* 

Preferably the apparatus includes a trolley-identifi- 
cation unit which responds to an inherent characteristic of 
the trolley to provide an electrical output which exercises 
a supervisory control over the dispenser to prevent release 
of the item unless said inherent characteristic has been 
recognised by the unit. 

When a shopper passes through a check-out of the store, 
a sum of money, for example twenty cents, is added to the 
bill. The amount is refundable on return of the trolley. 
Alternatively the shopper will receive a token or ticket 
redeemable for that amount. After unloading the trolley in 
the carpark it is brought back to the trolley-reception area 
which may be in the store and pushed through the opening 
which will normally be at the end of an aisle or corridor 
slightly wider than the width of the trolley and provided 
with guides to constrain its movement to a pre-determined 
path. The action of pushing the trolley through the opening 
in the correct direction triggers the dispenser to refund, 
for example, twenty cents, or dispense a token, ticket, or 
other item of monetary value. 

The detector may be arranged to respond to one or both 
sides of the trolley and may be split into two or more oper- 
ative divisions spaced along the direction of movement of 
the trolley through the opening. This reduces the risk of 
an incorrect sensing of a trolley caused perhaps by,, a 
foreign object being passed in front of the detector in the 
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hope of operating the dispenser. The detector conveniently 
includes a pair of detecting members which respond in a 
predetermined order signifying the movement of the trolley 
is in the correct direction. Only then will the coin, 
ticket or token be dispensed to the shopper. 

Means for discouraging the shopper withdrawing a trolley 
through the opening may take a number of forms. In one 
arrangement an alarm which may be visual, audible or both, 
is energised. A one-way barrier may also be included to 
prevent withdrawal of the trolley from the opening. 

Various forms of direction-sensitive device can also be 
used. The cutting of one or more light beams by the wheel of 
the trolley is usable for this purpose; alternatively a 
magnetic element on the trolley may be sensed by the device 
as the trolley moves past. However, in the preferred 
arrangement a metal detector is used for the device. 

The trolley identification unit is not normally needed 
when the detector is located at a position where it is 
continuously under the eye of staff operating the check-out 
cash registers. However, if the trolley-reception area is 
in an unsupervised area, for example adjacent a carpark used 
by shoppers, there is a greater opportunity for a person to 
experiment with the apparatus in the hope of triggering its 
coin or token dispenser unit by passing objects in front of 
the apparatus which are not trolleys. This risk is enhanced 
when the unit is designed to dispense coins rather than 
tokens (which have to be changed at the check outs) as may 
often be desired in shopping centres having a common carpark 
shared by customers of different retailing establishments. 

The trolley-identification unit may be designed to 
respond to the physical dimensions of the trolley, to its 
magnetic or electrical characteristics, to its weight, or, 
to its influence on a static electrical or ultrasonic field. 
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which is a technique used in some intruder-detection 



devices. 



In a first form of trolley-detection unit/ magnetic det- 
ectors are arranged on opposite sides of a trolley corral/ 
race. Only if a ferromagnetic object having the physical 
dimensions of a trolley is passed through the opening , will 
the unit respond. 

In a second form of trolley-identification unit, the 
trolley is caused to run over a weighing platform set to 
respond to the weight of an empty trolley. 

In a third form of trolley-identification unit the 
trolley is caused to run over four pressure-sensivite mats 
spaced from one another by the same distances as space the 
wheels of a trolley. Only if all four mats are operated at 
the same time does the unit operate to signal the positive 
identification of a trolley. 

In a fourth form of trolley identification unit, magnet- 
ic detectors are located in the floor of the trolley corral/ 
race. The output of these is sequenced with the output of 
the direction-sensitive device so that the trolley-identifi- 
cation unit only responds if the correct sequence is 
present. 

In both the first and fourth forms of trolley-identifi- 
cation unit the detectors may be arranged in a staggered 
formation and at different levels on the same side or 
opposite sides of the trolley and/or on the floor beneath 
the trolley. 



In a fifth form of trolley-identification unit the cage 
construction of the trolley is sensed by its influence on a 
static field which changes if a trolley passes the appar- 
atus. The field may be an ultrasonic field, a magnetic 
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field or an electrical field such as is set up by microwave 
detectors. The nature of the field distortion produced by 
the presence of a trolley in front of the apparatus may be 
used to- identify the trolley as a trolley. For instance, in 
the case of a magnetic field the effect of moving the metal 
cage of the trolley through the field can be to superimpose 
a cyclical variation on the field which can be sensed elect- 
rically, each cycle corresponding to the passage of one of 
the upright bars of the cage past the apparatus. 

The invention is usable in premises where either high 
security or low security is required. If high security is 
required the shopper can be dispensed a ticket or token 
which is offset against a future bill incurred by the shop- 
per when he next shops at the store. A high security system 
would be used when the trolley reception area is located 
remotely from a position where it is under supervision of 
the premises staff. There is then always a risk present 
that a conventional coin dispenser will be tampered with, 
in areas of low security, such as adjacent to the checkouts, 
this risk is much lower and legal tender coins can be 
dispensed. 

* 

The invention will now be described in more detail, by 
way of example, with reference to the accompanying drawings 
in which 

FIGURE 1 is a diagrammatic plan view of a trolley 

corral/race extending from a position outside 
the check-outs of a supermarket to a trolley 
receiving area; 



FIGURE 2 is an end view of the trolley corral/race 

viewed in the direction of the arrows A-A in 
Figure 1; and, 
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PIGDRE 3 is a block circuit diagram of apparatus for 

detecting the movement of a trolley into the 
receiving area. 



Figure 1 shows a corral/race 1 along which a trolley 2 
is moved from a space 3 (for example, outside the check- 
outs) to a trolley-receiving area 4 (for example, in the 
retailing area of the supermarket). This corral/race 1 is 
located within a corridor having adjacent its floor side 
guides 30 which constrain the movement of the trolley to a 
predetermined path which is slightly wider than the width of 
the trolley 2 and is formed between a wall 6 of the super- 
market and a post and chain fence 7. 

At the entrance to the corridor the trolley 2 passes a 
box containing a metal- detector assembly 8. This is located 
adjacent the basket of the trolley. As an alternative to a 
metal detector assembly an assembly which responds to a mag- 
netic field may be used. The trolley 2 may also be provided 
with a magnetic element to give a strong magnetic signal to 
the detector as the trolley passes by. 

The detector 8 contains two metal detecting members 10 
and 11 spaced in the direction of movement of the trolley 2 
when entering the corridor. Each of the members 10, 11 is 
Connected to its own receiver 12, 13 and the outputs of the 
receivers are fed to the input terminals of a direction- 
sensitive device comprising a pair of sequencers 14, 15. 
The sequencer 14 responds to the following sequence of 
signals; First the reception of a signal from the receiver 
corresponding to operation of the member 10; secondly 
signals corresponding to both members 10 and 11 operating; 
and, thirdly a signal corresponding to the member 11 alone 
operating. This sequence corresponds to the trolley passing 
the detector 8 in the correct direction. Any other sequence 
is detected by the sequencer 15 which responds by energising 
an alarm circuit 16. This operates an audible alarm 18 and 
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illuminates a sign instructing the person trying to pull a 
trolley out of the corridor, to replace it. 

Correct movement of the trolley 2 back through the cor- 
ridor causes the sequencer 14 to provide a first output to 
reset the alarm circuit, if it has been tripped and a second 
output to a validation circuit 21. This generates an 
operating trigger pulse which is applied to a coin, token or 
ticket dispenser 22. A coin is then released into a tray 23 
to the shopper and simultaneously a feedback signal is sent 
to the release circuit to provide a count of the number of 
coins released. When only a predetermined number of coins 
remains, a warning is given by the illumination of a sign 
stating the coin supply is low and replenishment is. neces- 
sary. This signal may also be sent to a member of the 
supermarket staff responsible for coin replenishment. Thus 
the coin supply can be replenished before it is exhausted. 
The circuit 22 also energises a "thank you" sign in front of 
the customer to inform him that the coin, token or ticket is 
available for collection. 

The arrangement described above may be modified in 
various ways. For example, an override push button may be 
provided to mute the alarm if it is not required in a 
particular situation. Also a mechanical non-return gate may 
be provided in the corridor to prevent a trolley from being 
withdrawn once it has passed the detector. Finally, in 
place of a metal detector a magnetic detector may be used 
for each of the detecting heads 10 and 11. 
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4. 



CLAIMS DEFINING THIS INVENTION ARE AS FOLLOWS: 

Apparatus for responding to returned trolleys in a re- 
tailing establishment, comprising a detector positioned 
to monitor the movement of a trolley through an opening 
leading to a trolley reception area, a direction-sensit- 
ive device responsive to the direction of the trolley's 
movement through the opening, a dispenser controlled by 
the detector to dispense an item of monetary value to 
the shopper who correctly returns a trolley through the 
opening and means controlled by the direction-sensitive 
device to discourage the removal of a trolley from the 
trolley-reception area by way of the opening. 

Apparatus as claimed in claim 1, including a trolley- 
identification unit which responds to an inherent 
characteristic of the trolley to provide an electrical 
output which exercises a supervisory control over the 
dispenser to prevent release of the item unless said 
inherent characteristic has been recognised by the unit. 

Apparatus as claimed in claim 2, including guides to 
constrain movement of the trolley being returned through 
the opening to follow a predetermined path, and the 
inherent characteristic of the trolley sensed by the 
unit is a function of its length. 

Apparatus as claimed in any one of the preceding claims, 
including two parallel rows of staggered trolley- 
detecting members. 

Apparatus as claimed in any one of the preceding claims, 
in which the detector has two metal-detecting members 
spaced in the direction of movement of the trolley 
through the opening, and the direction-sensitive device 
responds to the sequence of detection of the trolley by 
the members to determine the trolley's direction of 
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movement and thus whether the dispenser is to release 
the item. 

6. Apparatus as claimed in claim 5, in which the members 
are spaced in the direction of movement of the trolley 
by a distance less than the length of the trolley so 
that the correct sequence for release of the item from 
the dispenser comprises: detection of the trolley by 
the first member; simultaneous detection of the trolley 
by both members; followed by detection of the trolley by 
the second member alone. 

7. Apparatus as claimed in any one of the preceding claims, 
mounted in a box having a flat face extending along one 
side of the path of movement of the trolley through the 
opening. 

8. Apparatus as claimed in any one of the preceding claims, 
in which said means comprises a visual and audible alarm 
system. 

9. Apparatus as claimed in claim 8, in which the alarm 
system ceases to operate in response to a signal from 
the direction-sensitive device, when a trolley being 
withdrawn the wrong way through the opening is returned 
in the correct direction through the opening to the 
trolley reception area. 

10. Apparatus as claimed in claim 1, arranged and adapted to 
operate substantially as described with reference to the 
accompanying drawings. 
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